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1. A part.icle-measur4.ng system, 

provided in a processfing system for generating an 

T 

atmosphere including atmospheric air or a gas exhausted 
from within a processing ^-iitramber by a vacuum pump, and 



for processing an obje 
manufacturing in this 



installed on an e 



ere, and 




to a semiconductor 



t pipe that connects between 



an exhaust opening of trie processing chamber and the 
vacuum pump, for measur/ing the number of particles 
included in the exhausU gas. 



e particle-measuring system according rto 



claim 1, comprising: 



a laser beam irradiator for irradiating laser 
beams to within the exhaust pipe along a line 
connecting between a center point gf^ a cross section of 
the exhaust pipe\and a center^xis passing vertically 

through a center of the processing chamber; and 

\ ^ 

a scattered lu.ght^^e1:ector provided in a direction 
approximately orthogonal with an irradiation direction 

A 

of the laser beams , \for detecting scattered lights from 
the particles 

3. The particle^pflTeasuring system according to 



claim 2,-^where 



the laser beam irradiator irradiates laser beams 

\ 

onto a portion of high density of particles included in 
an exhaust gas exhausted from within the exhaust pipe. 



42 



and 

the Scattered light detector directs a detection 
direction tb the portion of high density of partic^l'es 
included in \he exhaust gas exhausted from within the 

/ 

exhaust pipe, \ in a direction approximately orthogonal 
with the irrat^ation direction of the laser/beams. 

4 . The particle-measuring system according to 

\ 

claim 2, wherein 

a center of \ the scattered light/detector is set to 

\ /' 

10 direct to a point\offset by a predetermined distance 

from the center point of the cross section of the 

\ 

'4 exhaust pipe in a darection opposite to a direction in 



a 



which the center axi)^ passing vertically through the 
center of the processing chamber is positioned. 



icleV] 



15 5. The particle\-measuring system according to 

^ claim 1, comprising: 

a laser beam irradiator for irradiating laser 
beams so that the laseJ^ beams are transmitted through a 
point offset by a predetermined distance from the 
2 0 center point of the crds^^ection of the exhaust pipe 

in a direction oppossL^e^o a direction in which the 
center axis passing vertically through the center of 
the processing chamber is \)ositioned; and 

\ 

a scattered light detector provided in a direction 

• .\ 

25 approximately orthogonal wi\th an irradiation direction 

/ 1 

of the laser beams, for detecting scattered lights from 
the particles . 
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6. Vrhe particle-measuring system^according to 

claim 4, vmerein 

\ 

a maxiinum value of the predetermined offset 

/ 

distance is\0.75 times the radius of the exhaust pipe 




7. The\ particle-measuring system according to 



/ 



claim 5, wherein 



a maximuim value/of the predetermined offset 

\ / 
1 / 

distance is 0.7^ ;times the radius of the exhaust pipe. 

/ 

8. The particle-measuring system according to 

/ 

/■ 

claim 1, wherein\the exhaust pipe is installed at a 
position 

generate. „it.i„ t.e p.ocessin, 

chamber do not reamf^osition, a distance from the 



processing chamfee 



minimum, and there are high and 



low densities of paiticle included in the exhaust gas 
within the exhaust pLpe. 



9- A particle-measmring method for measuring the 
number of particles included in an exhaust gas 



exhausted from a process 



LnjCT system for generating an 



atmosphere including alzinosphQric air or a gas exhausted 
from within a processing chamBer by a vacuum pump, and 



for processing an objec 



lating to a semiconductor 



manufacturing in this ajtmosphere, 

the method comprising the steps of: 
modeling parameters ; 

carrying out a numerical simulation for expressing 



trajectory of an exhaust gas that includes particles 
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flowing through an exha 
carrying out a tra 



ist pipe; 

jectory numerical simulation of 



an exhaust gas and particles; 

lift 



confirming an optimum position for measuring 



particles ; 



determining sensor 



installing the s 



evaluating a m* 



installation position; 



wherein traje 
the exhaust pipe a 




tide , 



articles that flow through 



particles have been 



generated inside the proqressing chamber and exhausted 

I 

from the processing cham]ier are simulated, to select an 
area where the density o:^ the particles is the highest 
in the radial direction cjf the exhaust pipe, a laser 
beam irradiator is disposed at a position in this area 



1 



where laser beams for mea^surement pass through, and a 
scattered light detector Ls disposed in a direction 



orthogonal with the laser 



beams , thereby to measure the 



particles . 

^ f*8L. The particle-measuring method according to 
claim 'wherein 

the step of modeling parameters comprises the 
steps of: 

modeling an exhaust configuration based on a shape 
of the chamber, a configuration of the exhaust pipe and 

a piping layout of the exhaust pipe; 



modeling processing conditions including a kind of 
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a gas, a pressure, a flow rate, and temperature; 

modeling particle conditions including a 
composition, a density and sizes of particles 
generated; and 

5 modeling constructional members and a position for 

generating the particles. 

claim wherein the trajectory numerical simulation is 
obtained based on the number of openings of exhaust 
10 pipes provided in the chamber, their shapes, their 

layout positions, and a flow rate of the exhaust gas. 
^ A particle-measuring system, provided in a 

processing system for generating an atmosphere 
including atmospheric air or a gas exhausted from 
Bp 15 within a processing chamber by a vacuum pump, and for 

processing an object relating to a semiconductor 
manufacturing in this atmosphere, 

the particle-measuring system comprising: 
a sensor manifold installed in air-tight in front 
2 0 of the vacuum pipe in the middle of the exhaust pipe 

connected to the processing chamber, and having a 
rotating mechanism; 

a laser beam irradiator installed on the sensor 
manifold, and having a driving mechanism movable in a 
25 radial direction of the exhaust pipe; 

a beam stopper installed on the sensor manifold 
opposite to the laser beam irradiator, and having a 



li"' ' 



driving mechanism movable in a direction to face 
straight the laser beam irradiator, for receiving 
irradiated laser beams; and 

a scattered light detector installed on the sensor 
manifold in a direction approximately orthogonal with 
the irradiation direction of the laser beams, and 
having a driving mechanism movable in two-dimensional 
directions, for detecting the laser light scattered by 
the particles; 

a position controller for operating the driving 
mechanisms of the laser beam irradiator and the beam 
stopper so that the laser beams pass through an area in 
which the density of the particles is high in the 
sensor manifold assumed by simulation, and for moving 
the scattered light detector to a position for 
detecting scattered lights from the high-density area; 
and 

a controller/processor for controlling the laser 
beam irradiator and the scattered light detector and 
for processing a measurement result obtained. 

1 i>3^. The particle-measuring system according to 
ciaxm f* wherein each driving mechanism has a motor or 



airtight to the exhaust pipe so as to be rotatable 
around the exhaust pipe by a magnetic fluid seal. 



J^4^^ The particle-measuring system according to 
claim wherein the sensor manifold is connected in 



a linear motor as a driving source. 






A particle-measuring method for measuring the 



number of particles included in an exhaust gas 
exhausted from a processing system for generating an 
atmospheric air or a process gas exhausted from within 
a processing chamber by a vacuum exhaust system, and 
for processing an object relating to a semiconductor 
manufacturing in this atmosphere, the particle 
measuring method using a system having a laser 
irradiator, a scattered light detector and a beam 
stopper for measuring the number of particles by 
irradiating laser beams to particles generated within 
the processing chamber, 

the particle-measuring method comprising the steps 

of: 

selecting an area in which the density of 
particles is high by carrying out a simulation based on 
information on constructional members including the 
processing chamber and other members disposed inside 
the processing chamber, information on the vacuum 
exhaust system, and information on the process gas; 

adjusting a position of the laser beam irradiator 
so that the laser beam irradiator can irradiate laser 
beams in an area in which the density of particles is 
high based on the simulation; 

adjusting a position of the beam stopper to face 
the laser irradiator so that the beam stopper can 
receive laser beams passed through the high-density 



area; 



adjusting a position of the scattered light 
detector so that the scattered light detector can 
detect scattered lights of the laser beams passed 
through the high-density area; 

irradiating by the laser irradiator the laser 
beams to an area in which the density of particles is 
high; 

detecting by the scattered light detector the 
scattered lights of the laser beams passed through the 
high-density area; and 

calculating the number of particles from the 
scattered lights detected. 



number of particles included in an exhaust gas 
exhausted from a processing system for generating an 
atmospheric air or a gas exhausted from within a 
processing chamber by vacuum exhausting, the particle 
measuring method for measuring particles using a 
particle-measuring system having a laser position 
adjusting unit, 

the particle-measuring method comprising the steps 



determining an optimum position of installing a 
sensor by simulation, and inputting the installation 

position information to a position controller of the 
laser position adjusting unit; 




A particle-measuring method for measuring 



the 



of : 
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inputting processing conditions to the position 



controller of the laser position-adjusting unit; 

adjusting by the position controller a laser beam 
irradiator, a scattered light detector, a beam stopper 
and a sensor manifold to optimum positions 
respectively; and 

measuring by the sensor particles generated within 
the processing chamber. 



The particle-measuring system according to 
laim^^^^ 




wherein processing chamber has a wall, the 
exhaust opening is made in a given part of the wall, 
the exhaust pipe ^cfeends horizontally, vertically or 



slantwise, and 



15 




jectory of particles is simulated 



with respect to a direction in which air or gas is 
exhausted through the exhaust pipe. 




